The experimental observation of quantum phenomena in strongly correlated many particle systems is difficult because of the short length-and timescales involved. Obtaining at the same time detailed control of individual constituents appears even more challenging and thus to date inhibits employing such systems as quantum information processing devices. Substantial progress has been achieved with Josephson junction arrays and cold atoms in optical lattices, where a detailed control of collective properties is feasible. However it is very difficult to address and hence control or measure individual sites. U and hopping rate J (Fig. 1) are varied via an external driving laser. The pase transition from Mott phase to superfluid phase is apparent in the significant increase of the fluctuations of the number of polaritont.sumner@cimperial.ac.uks in one cavity, 6n = Kn2) KY)2 (Fig. 2) . Over the time range of the transition, the number of polaritons in one cavity n = Kn) stays approximately unity (Fig. 2 
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